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(54) Pneumatic tires 



(57) A pneumatic tire comprises a tread portion (1) 
having a plurality of slant grooves (7a, 7b). in which each 
slant groove has a steeply slant groove portion (5a,5b) 
and a gently slant groove portion (6a ; 6b), and the steep- 
ly slant groove portion comprises a pseudo-land part 
(14) of a given shape, and can improve the drainage 
performance without sacrificing the other tire perform- 
ances. Such a tire is in particular characterized in that 
an opening groove width (W1 ) located at the end (8) of 
the steeply slant groove portion (5a ; 5b) which is close 
to a tread end is wider than an opening groove width 
(W2) located at the end (9) of the steeply slant groove 



portion which is close to the tire equatorial plane, and 
the steeply slant groove portion extending in a longitu- 
dinal direction of the slant groove (7a,7b) comprises a 
groove edge part (31) forming a boundary to an outer 
surface (33) of a tread land portion, a main groove bot- 
tom part (32) mainly forming a groove bottom of the 
steeply slant groove portion, and a pseudo-land part 
(14) located in the groove edge part (31) and adjacent 
to at least one of both side edges (32a, 32b) of the main 
groove bottom part (32), and the pseudo-land part (14) 
has such a slant surface (13) that a height thereof is 
gradually decreased from the groove edge part (31) to- 
ward the main groove bottom part (32). 
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(54) Pneumatic tires 

(57) A pneumatic tire comprises a tread portion (1) 
having a plurality of slant grooves (7a ; 7b) ; in which each 
slant groove has a steeply slant groove portion (5a. 5b) 
and a gently slant groove portion (6a.6b). and the steep- 
ly slant groove portion comprises a pseudo-land part 
(14) of a given shape, and can improve the drainage 
performance without sacrificing the other tire perform- 
ances. Such a tire is in particular characterized in that 
an opening groove width (W1 ) located at the end (8) of 
the steeply slant groove portion (5a,5b) which is close 
to a tread end is wider than an opening groove width 
(W2) located at the end (9) of the steeply slant groove 



portion which is close to the tire equatorial plane, and 
the steeply slant groove portion extending in a longitu- 
dinal direction of the slant groove (7a, 7b) comprises a 
groove edge part (31) forming a boundary to an outer 
surface (33) of a tread land portion, a main groove bot- 
tom part (32) mainly forming a groove bottom of the 
steeply slant groove portion, and a pseudo-land part 
(14) located in the groove edge part (31) and adjacent 
to at least one of both side edges (32a ? 32b) of the main 
groove bottom part (32), and the pseudo-land part (14) 
has such a slant surface (13) that a height thereof is 
gradually decreased from the groove edge part (31 ) to- 
ward the main groove bottom part (32). 



FIG. 1 
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Description 

[0001] This invention relates to a pneumatic tire improving a drainage performance without sacrificing the other tire 
performances such as a steering stability and the like, and more particularly to a so-called high-performance tire having 

5 a small aspect ratio and a wide tread width. 

[0002] In the conventional pneumatic tire, for example, the tire for use in a passenger car. as shown in FIG. 5. it is 
general to have a tread pattern defined by arranging circumferential grooves 101-103 extending in parallel to an equa- 
torial plane of the tire, and a plurality of slant grooves 1 04-1 06 opening to the circumferential groove 1 01 . 1 02. extending 
from the circumferential groove 1 01 , 1 02 toward each end of the tread, and obliquely extending to the equatorial plane 

10 of the tire. 

[0003] In such a tread pattern, an excellent drainage performance can be given to the tire by mainly performing the 
drainage toward the longitudinal direction of the tire through the circumferential grooves and performing the drainage 
toward the lateral direction of the tire through the slant grooves. 

[0004] In the tire having such a tread pattern, as means for further improving the drainage performance, it is useful 
to make larger a ratio of groove area or so-called negative ratio by enlarging the groove width and the like, or to arrange 
the slant grooves at a small angle with respect to the circumferential direction of the tire or form so-called high-angle 
grooves. / 

[0005] However, the increase of the negative ratio becomes lacking in the rigidity of the land in the tread portion, 
and also when the slant grooves are arranged as the high-angle groove, a corner part of the land defined by the slant 
grooves becomes acute and hence the rigidity of each land is lacking. In any case, the sufficient steering stability can 
not be obtained. 

[0006] Moreover as a construction of the tread pattern for balancedly satisfying both the drainage performance and 
the steering stability, it is useful to combine the circumferential grooves with the slant grooves as a basic construction 
and also to change the extending shape of the slant groove between a central region and a side region of the tread 
portion . Concretely, a portion of the slant groove located in the central region is formed as a steeply slant groove portion 
inclined at a small angle with respect to the circumferential direction of the tire and a portion of the slant groove located 
in the side region is formed as a gently slant groove portion inclined at a large angle with respect to the circumferential 
direction of the tire. , 

[0007] With respect to the tire having such a tread pattern that the drainage performance and the steering stability 
are balancedly satisfied, the inventor has made examinations for more improving the drainage performance and con- 
firmed that when water existing in the central region of the tread in the tire contacting with ground is particularly taken 
into the slant groove and discharged therefrom toward the lateral direction of the tire, the water taken into the slant 
groove collides with a groove wall of a curved groove portion passing during the movement from the steeply slant 
groove portion to the gently slant groove portion to thereby easily cause disturbance of the water flow and such a 
disturbance largely lowers the drainage ability of the slant groove toward the lateral direction of the tire. 
[0008] It is, therefore, an object of the invention to provide a pneumatic tire, particularly a high-performance tire 
improving the drainage performance without sacrificing the other tire performances such as steering stability and the 
like by adopting a tread pattern provided with slant grooves each comprising a steeply slant groove portion and a gently 
slant groove portion as a basic construction and arranging a pseudo-land portion at a given position in the steeply slant 
40 groove portion of the slant groove. 

[0009] According to the invention, there is the provision of in a pneumatic tire comprising a tread portion with a tread 
pattern defined by a plurality of slant grooves, each of which slant grooves comprising a steeply slant groove portion 
located in a widthwise central region of the tread portion, (steeply slant groove portion) inclined at a relatively small 
angle with respect to a circumferential direction of the tire : and (steeply slant groove portion) extending from a top that 
is one end of steeply slant groove portion which is close to an equatorial plane of the tire toward an end that is the 
other end of steeply slant groove portion which is close to a tread end, and a gently slant groove portion located in 
each of both side regions of the tread portion, (gently slant groove portion) inclined at a relatively large angle with 
respect to the circumferential direction of the tire, and (gently slant groove portion) extending from the end of the steeply 
slant groove portion or an extension thereof so as to open at the tread end, the improvement wherein an opening 
groove width (W1) located at the end of the steeply slant groove portion is wider than an opening groove width (W2) 
located at the top of the steeply slant groove portion, and the steeply slant groove portion extending in a longitudinal 
direction of the slant groove comprises a groove edge part forming a boundary to an outer surface of a tread land 
portion, a main groove bottom part mainly forming a groove bottom of the steeply slant groove portion, and a pseudo- 
land part located in the groove edge part and adjacent to at least one of both side edges of the main groove bottom 
part, -and the pseudo-land part has such a slant surface that a height thereof is gradually decreased from the groove 
edge part toward the main groove bottom part. 

[0010] And also, when it is required to compensate for the rigidity of the land portion while smoothly flowing water 
from the steeply slant groove portion to the gently slant groove portion, the slant surface of the pseudo-land part is 
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preferable to have substantially a triangular or trapezoidal and flavor curved surface shape when viewing the tire from 
a front thereof. 

[0011] Furthermore, when it is required to reduce a pattern noise, a pair of adjoining slant grooves located on both 
sides of a pattern center are preferable to be formed at a phase difference of a half pitch in the circumferential direction 
5 of the tire. 

[0012] Moreover, when the drainage performance is particularly attached importance, it is preferable to arrange one 
circumferential main groove extending along the circumferential direction of the tire in a widthwise central position of 
each half tread zone sandwiched between the pattern center and both the tread ends or in the vicinity of the central 
position of the half tread zone. 

w [0013] In addition, when sufficient drainage performance and steering stability are balancedly satisfied, it is preferable 
to form at least one rib-shaped land portion extending along the circumferential direction of the tire and at least two 
land rows each comprised of plural blocks in the tread portion. 

[0014] In case of mainly aiming at the improvement of the drainage performance, the pseudo-land part is preferable 
to be arranged adjacent to a side edge of the main groove bottom part located at the pattern-center-side of the main 
'5 groove bottom part in the steeply slant groove portion. If it is required to compensate for the rigidity of both land portions 
divided by the steeply slant groove portion, the pseudo-land parts are preferable to be separately arranged adjacent 
to both side edges of the main groove bottom part in the steeply slant groove portion. 
[0015] The invention will be described with reference to the accompanying drawings, wherein: 

20 FIG. 1 is a partly developed view of a tread portion in an embodiment of the pneumatic tire according to the invention; 

FIG. 2A is a diagrammatically section view of a pseudo-land portion taken along a line l-l of FIG. 1 ; 

FIG. 2B is a diagrammatically section view of the pseudo-land portion taken along a line ll-ll of FIG. 1 ; 

FIG. 2C is a diagrammatically section view of the pseudo-land portion taken along a line Ill-Ill of FIG. 1 ; 

FIG. 3 is a partly developed view of a tread portion in another embodiment of the pneumatic tire according to the 
25 invention; 

FIG. 4A is a diagrammatically section view of a pseudo-land portion taken along a line l-l of FIG. 3: 
FIG. 4B is a diagrammatically section view of the pseudo-land portion taken along a line ll-ll of FIG. 3; 
FIG. 4C is a diagrammatically section view of the pseudo-land portion taken along a line Ill-Ill of FIG. 3; 
FIG. 4D is a diagrammatically section view of the pseudo-land portion taken along a line IV-IV of FIG. 3: and 
30 FIG. 5 is a partly developed view of a tread portion in the conventional pneumatic tire. 

[0016] In FIG. 1 is partly shown a tread pattern formed on a tread portion in an embodiment of the pneumatic tire 
according to the invention, in which numeral 1 is a tread portion, numeral 2 a central region, numerals 3a and 3b side 
regions, numeral 4 a circumferential direction of the tire, numerals 5a and 5b steeply slant groove portions, numerals 

35 6a and 6b gently slant groove portions, and numerals 7a and 7b slant grooves. 

[0017] When the tread portion 1 of the tire shown in FIG. 1 is divided into the central region 2 and both side regions 
3a, 3b, the tread portion 1 is provided with a plurality of slant grooves 7a ; 7b comprising the steeply slant groove 
portions 5a, 5b located in the central region 2 and extending slantly at a relatively small angle, preferably an angle of 
no more than 30° with respect to the circumferential direction 4 of the tire, and the gently slant groove portions 6a, 6b 

40 located in the side region 3a, 3b and extending slantly at a relatively large angle, preferably an angle of 70-85° with 
respect to the circumferential direction 4 of the tire. 

[0018] In the invention, an extending direction of the steeply slant groove portion 5a, 5b arranged in the central region 
2 is constructed so as to substantially coincide with a flowing direction of water in the central region of the tread in the 
tire contacting with ground to thereby ensure the drainage performance, while the corner portions of the lands defined 
45 by the gently slant groove portions 6a, 6b arranged in the side regions 3a, 3b become obtuse to ensure the rigidity of 
the land, so that a good steering stability can be obtained. 

[0019] However, the inventor has examined a possibility of further improving the drainage property with respect to 
the above tread pattern and obtained the following knowledge. 

[0020] That is, it has been confirmed that when water existing in the central region of the tire contacting with ground 
so is taken into the steeply slant groove portions 5a, 5b of the slant grooves 7a 3 7b and moved to the gently slant groove 
portions 6a, 6b to discharge therefrom toward the lateral direction of the tire, if the groove width of the steeply slant 
groove portion 5a, 5b is made wider, water is easily taken into the steeply slant groove portion 5a, 5b, but the rigidity 
of the land becomes insufficient, and also water taken into the slant groove 7a : 7b collides with a groove wall of a 
curved groove portion 29 located between the steeply slant groove portion 5a, 5b and the gently slant groove portion 
55 6a, 6b to easily cause the disturbance in the flowing of water, which largely lowers the drainage ability of the slant 
grooves 7a, 7b toward the lateral direction of the tire. 

[0021] To this end, the inventor has made various studies in order to easily take water existing the central region of 
the tire contacting with ground into the steeply slant groove portions 5a, 5b without almost lowering the rigidity of the 
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20 



25 



land and to smoothly move water from the steeply slant groove portions 5a ; 5b to the gently slant groove portions 6a 
6b, and found that an opening groove width W1 located at the end 8 of the steeply slant groove portion 5a 5b in the 
slant groove 7a. 7b is wider than an opening groove width W2 located at the top 9 of the steeply slant groove portion 
- and the steeply slant groove portion extending in a longitudinal direction of the slant groove comprises a groove edge 

5 part 31 forming a boundary to an outer surface 33 of a tread land portion, a main groove bottom part 32 mainly forming 
a groove bottom of the steeply slant groove portion, and a pseudo-land part 14 located in the groove edge part 31 and 
adjacent to at least one of both side edges 32a : 32b of the main groove bottom part 32. and the pseudo-land part 14 
has such a slant surface 1 3 that a height thereof is gradually decreased from the groove edge part 31 toward the main 
groove bottom part 32. In other words ; the pseudo-land part 1 4 having the slant surface 1 3 such that the height thereof 

10 , s gradually decreased from the groove wall 1 1 a toward the groove bottom 1 2 (more concretely, the main groove bottom 
part 32) may be formed in the steeply slant groove portion 5a, 5b of the slant groove 7a. 7b and at a position adjacent 
to at least one groove wall side thereof (the groove wall 11a near to a pattern center 10 in FIG. 1) As a result the 
invention has been accomplished. 

[0022] FIGS. 2A-2C show section views of the pseudo-land part 14 taken along lines l-l. Il-ll and Ill-Ill of FIG 1 
15 respectively. 

[0023] As seen from the above ; according to the invention, by adopting the above construction can be more improved 
the drainage performance without sacrificing the other tire performances such as steering stability and the like 
[0024] As another embodiment of the invention, the slant surface 13 of the pseudo-land part 14 has substantially a 
triangular or trapezoidal shape that a zone of the pseudo-land part 14 located at the top 9 of the steeply slant groove 
portion 5a, 5b, more concretely a zone 16 of the pseudo-land portion 14 located at a side first entering in a ground 
contact region during the rotation of the tire in an arrow direction 15 as shown in FIG. 1 is tapered. In this case it is 
easy to smoothly flow water existing in the central region of the tire contacting with ground from the top 9 of the steeply 
slant groove portion 5a, 5b into the inside of the steeply slant groove portion 5a. 5b while strengthening the rigidity of 
a land adjacent to the pseudo-land part 14 ; particularly a land 18 having an acute zone 17 as shown in FIG. 1. 
[0025] Moreover FIG. 1 shows a case that in order to improve the ground contact property, a slit 30 is arranged 
between the pseudo-land part 14 and the groove wall 11a of the steeply slant groove portion 5a. 5b. Such a slit 30 can 
properly be arranged, if necessary. 

[0026] And also, the slant surface 1 3 of the pseudo-land part 1 4 may have a flat shape or a curved shape. 
[0027] Furthermore, when a pair of adjoining slant grooves 7a ; 7b located on both sides of the pattern center 1 0 are 
arranged at a phase difference L of a half pitch in the circumferential direction 4 of the tire, the timing of the ground 
contact impact can be shifted between these slant grooves 7a. 7b located on both sides of the pattern center 10 
whereby the pattern noise can be reduced. 

[0028] Although FIG. 1 shows a case that the pattern center 10 coincides with the position of the equator of the tire 
the pattern center 1 0 may be somewhat shifted from the position of the equator of the tire. 

[0029] Moreover, when one circumferential main groove 21 a. 21 b extending along the circumferential direction 4 of 
the tire is arranged at a widthwise center position of each of tread half regions 20a, 20b sandwiched between the 
pattern center 10 and the tread ends 19a ; 19b or in the vicinity of the center position of the tread half region the 
drainage performance can be more enhanced while ensuring the rigidity of the land located in the central region 2 of 
the tread. 3 

[0030] Also, it is preferable to form at least one rib-shaped land extending along the circumferential direction 4 of 
the tire, and at least two land rows each comprising a plurality of blocks and extending along the circumferential direction 
4 of the tire on the tread portion 1 , whereby the effect capable of simultaneously establishing the sufficient drainage 
performance and the steering stability is obtained. Moreover, FIG. 1 shows a case that three rows in total of a rib- 
shaped center land 22 and two medium land rows 23a, 23b located at both sides of the rib-shaped center land 22 are 
formed between the circumferential main grooves 21a. 21b (rib-shaped land is included in the conception of the land 
row), and two rows in total of side land rows 24a, 24b are formed respectively between each of the circumferential 
main groove 21a. 21b and each of the tread ends 19a, 19b. That is, five land rows in total are formed on the tread 
portion 1 . 

[0031] In addition, although FIG. 1 shows the case that the pseudo-land part 14 is arranged adjacent to the groove 
wall 11a located at the pattern-center- 1 0-side of the steeply slant groove portion 5a. 5b, the pseudo-land parts 14a 
14b can be separately arranged adjacent to both groove walls 11a, 11b of the steeply slant groove portion 5a 5b as 
shown in FIG. 3, respectively. In the latter case, water can rapidly be taken into the inside of the steeply slant qroove 
portion 5a, 5b. a 

[0032] When the pseudo-land part 14b is arranged at the groove wall 11b of located at the tread-end-19a 19b-side 
of the steeply slant groove portion 5a, 5b, as shown in FIG. 3, it is preferable that the pseudo-land part 14b is formed 
so as to have substantially a triangular shape or a trapezoidal shape that a zone 25 of the pseudo-land part 14b located 
at the end-8-side of the steeply slant groove portion 5a, 5b is tapered in view of strengthening the rigidity of a land 27 
having an acute zone 26. 
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[0033] When it is required to more enhance the drainage performance, it is preferable to arrange a width-narrow 
circumferential sub-groove (not shown) extending along the circumferential direction 4 of the tire between the pattern 
center 10 and the circumferential main groove 21a. 21b. In case of arranging the circumferential sub-groove, in order 
to avoid the wandering such as rain groove or the like, it is favorable that when viewing the inside of the circumferential 
sub-groove toward the extending direction in the developed view of the whole of the tread portion constituting the tire, 
the sub-groove is constituted so as to have a groove shape that can not see through the whole of the inside of the sub- 
groove. 

[0034] Although the above is described with respect to only a preferred embodiment of the invention various mod- 
ifications may be taken within a scope of the invention. 

[0035] For example, as shown in FIG. 1 . in order to more improve the drainage performance, an auxiliary groove 28 
may be arranged between the gently slant groove portions 6a, 6a or 6b, 6b of the slant grooves 7a ; 7a or 7b : 7b which 
are adjacent to each other in the circumferential direction 4 of the tire so as to extend from the groove wall located at 
the tread-end-side of the steeply slant groove portion in the slant groove and at the final ground contact side during 
the rotation of the tire in the arrow direction 15 through the circumferential main groove 21a, 21b up to open in the 
tread end 19a ; 19b. 

[0036] And also, it is favorable that a curved groove part 29 having a smooth curvature of connecting the steeply 
slant groove portion 5a : 5b to the gently slant groove portion 6a : 6b is formed in the slant groove 7a, 7b at a position 
ranging from the circumferential main groove 21 a : 21b toward the pattern center 10 in view of the maintenance of the 
land rigidity, the prevention of the heel and toe wear in the land located in the side region 3a. 3b and the maintenance 
of the drainage performance toward the lateral direction of the tire. 

[0037] Furthermore, the slant surface 13 of the pseudo-land part 14 may be inclined from a position of the height of 
the groove wall of the steeply slant groove portion 5a. 5b toward the groove bottom 12 as shown in FIGS. 4A-4D. or 
may be inclined from a position located inward from the above position of the groove wall height in the radial direction 
of the tire toward the groove bottom 12. 

[0038] The following examples are given in illustration of the invention and are not intended as limitations thereof. 



Example 1 



30 



[0039] A tire of this example is a pneumatic tire having a tread pattern shown in FIG. 1 and a tire size of PSR 
205/55R1 6 (tread width: 1 70 mm), in which dimensions of circumferential main grooves, slant grooves and the like are 
shown in Table 1 . Moreover the structure other than the tread portion of the tire is substantially the same as that of 
the conventional pneumatic tire usually used in a passenger car. 



Table 1 





Groove width (mm) 


Groove depth (mm) 


Groove angle* 1(°) 


Circumferential main groove 
21 a 21b 


7 


8 


0 


Steeply slant groove portion 5a, 
5b 


10 




5 - 25 


Gently slant groove portion 6a : 
6b 


4 


6.5 


70-80 


Auxiliary groove 28 


2 


6.5 


70 - 65 


Curved part 29 


6 


8 - 6.5 


25 - 70 


Pseudo-land part 14 


Width of land: 8 - 0 mm, Length of land: 45 - 70 mm, Height of land: 8 - 0 mm 



35 



40 



45 



50 



* 1: Angle with respect to the circumferential direction of tire 

Example 2 
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[0040] A tire of this example is a pneumatic tire having a tread pattern shown in FIG. 3 and a tire size of PSR 
205/55R1 6 (tread width: 1 70 mm), in which dimensions of circumferential main grooves, slant grooves and the like are 
shown in Table 2. Moreover, the structure other than the tread portion of the tire is substantially the same as that of 
the conventional pneumatic tire usually used in a passenger car. 
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Table 2 





Groove width (mm) 


Groove depth (mm) 


Groove angle *1 (°) 


Circumferential main groove 
21a : 21b 


7 


8 


0 


Steeply slant groove portion 5a, 
5b 


10 


8 


5 - 25 


Gently slant groove portion 6a, 
6b 


4 


6.5 


70 - 80 


Auxiliary groove 28 


2 


6.5 


70 - 65 


Curved part 29 


6 


8 - 6.5 


25- 70 


Pseudo-land part 14a 


Width of land; 8 - 0 mm, Length of land: 55 - 70 mm, Height of land: 8 - 0 mm 


Pseudo-land part 14b1 


Width of land: 3 - 1 mm, Length of land: 30 - 25 mm, Height of land: 8 - 0 mm 


Pseudo-land part 14b2 


Width of land: 6 - 4 mm, Length of land: 35 - 45 mm, Height of land: 8 - 0 mm 



*1 : Angle with respect to the circumferential direction of tire 

20 

Conventional Example 

[0041] A tire of this example is a pneumatic tire having a tread pattern shown in FIG. 5 and a tire size of PSR 
205/55R1 6, in which dimensions of circumferential grooves 1 01 -1 03. slant grooves 1 04-1 06 and the like are shown in 
25 Table 3. 



Table 3 





Groove width (mm) 


Groove angle (°) 


Groove depth (mm) 


Circumferential groove 101 


8 


0 


8 


Circumferential groove 1 02 


7 


0 


8 


Circumferential groove 103 


3 


0 


8 


Slant groove 104 


4 


80 


6.5 


Slant groove 105 


4.5 - 5.0 


50 - 70 


6.5 


Slant groove 106 


5 


75 


6.5 



Evaluation of tire performances 

40 

[0042] The drainage performance, steering stability and pattern noise are evaluated with respect to the above tires 
as follows. 

[0043] Each of the above tires is mounted onto an approved rim (6 > 1 /2 JJ) and subjected to the following tests under 

conditions that an internal pressure is 230 kPa and a load weight is the same as a weight when two crewman are 
45 ridden on the vehicle. 

[0044] The drainage performance is evaluated during both the straight running and the cornering. 

[0045] The drainage performance during the straight running is evaluated by straight running on a wet road surface 

having a water depth of 5 mm to measure a limit speed in the occurrence of hydroplaning phenomenon. 

[0046] The drainage performance during the cornering is evaluated by running on a wet road surface having a water 
50 depth of 5 mm at a cornering radius of 80 m to measure a limit lateral G (gravity) in the occurrence of hydroplaning 

phenomenon. 

[0047] The steering stability is evaluated by a feeling of a test driver when the vehicle is sport-run on a circuit course 
of a dry state at various running modes. 

[0048] The pattern noise is evaluated by a feeling of a test driver on an indoor noise when the vehicle is run by inertia 
55 from 100 km/h on a straight and smooth road surface. 

[0049] In Table 4 are shown these evaluation results, in which the numerical values in Table 4 are represented by 
an index on the basis that the conventional tire is 100. The larger the index value : the better the performance. 
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Table 4 





Conventional Example 


Example 1 


Example 2 


Evaluation of performances 


Drainage performance *1 


100 


110 


115 


Drainage performance *2 


100 


105 


110 


Steering stability *3 


100 


105 


100 


Pattern noise 


100 


110 


105 



"1 : During straight running 

*2: During cornering 

*3: During running on dry road surface 



[0050] As is seen from the results of Table 4, Examples 1 and 2 are excellent in the drainage performance and 
steering stability as compared with those of the conventional example and reduce the pattern noise. 
[0051] According to the invention, there can be provided pneumatic tires : particularly high-performance tires improv- 
ing the drainage performance without sacrificing the other tire performances such as steering stability and the like. 



20 Claims 

1 . A pneumatic tire comprising a tread portion (1 ) with a tread pattern defined by a plurality of slant grooves (7a,7b), 
each of said slant grooves comprising a steeply slant groove portion (5a,5b) located in a widthwise central region 
(2) of the tread portion, said steeply slant groove portion being inclined at a relatively small angle with respect to 
a circumferential direction (4) of the tire, and one end (9) of the steeply slant groove portion which is close to an 
equatorial plane of the tire extending toward the other end (8) of the steeply slant groove portion which is close to 
a tread end, and a gently slant groove portion (6a,6b) located in a side region (3a,3b) of the tread portion, said 
gently slant groove portion being inclined at a relatively large angle with respect to the circumferential direction of 
the tire, and said gently slant groove portion extending from the end (8) of the steeply slant groove portion or an 
extension thereof so as to open at the tread end (19a : 19b) ; characterized in that an opening groove width (W1) 
located at said other end (8) of the steeply slant groove portion (5a : 5b) is wider than an opening groove width (W2) 
located at said one end (9) of the steeply slant groove portion, and the steeply slant groove portion extending in 
a longitudinal direction of the slant groove (7a,7b) comprises a groove edge part (31) forming a boundary to an 
outer surface (33) of a tread land portion, a main groove bottom part (32) mainly forming a groove bottom of the 
steeply slant groove portion, and a pseudo-land part (14) located in the groove edge part (31) and adjacent to at 
least one of both side edges (32a,32b) of the main groove bottom part (32), and the pseudo-land part (14) has 
such a slant surface (13) that a height thereof is gradually decreased from the groove edge part (31) toward the 
main groove bottom part (32). 

2. A pneumatic tire as claimed in claim 1 , characterized in that the steeply slant groove portion (5a, 5b) of the slant 
groove (7a, 7b) extends at an angle of not more than 30° with respect to the circumferential direction (4) of the tire. 

3. A pneumatic tire as claimed in claim 1 or 2 : characterized in that the slant surface (13) of the pseudo-land part 
(14) has substantially a triangular shape or a trapezoidal shape when viewing the tire from the front thereof. 

4. A pneumatic tire as claimed in any of claims 1 to 3 : characterized in that a pair of adjoining slant grooves (7a, 
7b) located on both sides of a pattern center (10) are formed at a phase difference (L) of a half pitch in the circum- 
ferential direction (4) of the tire. 

50 5. A pneumatic tire as claimed in any of claims 1 to 4, characterized in that one circumferential main groove (21 a, 
21b) extending along the circumferential direction (4) of the tire is arranged at a widthwise center position of each 
tread half region (20a,20b) defined between the pattern center (10) and the tread end (19a : 19b) or arranged-in 
the vicinity of the widthwise center position of the tread half region. 
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A pneumatic tire as claimed in any of claims 1 to 5, characterized in that the gently slant groove portion (6a, 6b) 
of the slant groove (7a,7b) extends at an angle of 70-85° with respect to the circumferential direction (4) of the tire. 



7 



BNSOOCID; <EP. 



.1197355A2J_> 



EP 1 197 355 A2 

7. A pneumatic tire as claimed in any of claims 1 to 6 : characterized in that at least one rib-shaped land (22) and 
at least two land rows (23a ; 23b.24a.24b) each comprised of plural blocks, which extend along the circumferential 
direction (4) of the tire, are formed on the tread portion. 

8. A pneumatic tire as claimed in any of claims 1 to 7. characterized in that the pseudo-land part (14) is arranged 
adjacent to a side edge (32a ; 32b) of the main groove bottom part (32) located at the pattern-center-side of the 
main groove bottom part in the steeply slant groove portion (5a. 5b). 

9. A pneumatic tire as claimed in any of claims 1 to 7. characterized in that pseudo-land parts (1 4a. 1 4b) are arranged 
adjacent to both side edges (32a ? 32b) of the main groove bottom part (32) in the steeply slant groove portion (5a. 
5b). 
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FIG. 4A 



33 22 31 14 13 
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FIG. 4B 
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FIG. 5 
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